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[Abstract] Objective To evaluate the osteogenic efficacy of three-dimensional printing individualized titanium
mesh (3D-PITM) as a scaffold material in guided bone regeneration (GBR). Methods 1) Patients undergoing GBR for
alveolar bone defects were enrolled as study subjects, and postoperative healing complications were recorded. 2) Postop-

erative cone beam computed tomography (CBCT) scans

(KFEEE 2024-12-31; [fEE EE] 2025-03-04 acquired at least 6 months post-surgery were used to cal-

[ELTH] HEHABES (12472301); T THETBA A culate the percentage of actual bone formation volume. 3)
M4 (DMU-1&DICPUN202210) 5 JE5UTT A AR #2648 (12120- Alveolar bone specimens were collected during the first-
63)
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[@E1EE w0, TIEEN, 11, E-mail: hht945@hotmail.com This analysis quantitatively measured the proportions of

stage implant surgery for histomorphometric analysis.
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newly formed bone and newly formed unmineralized bone within the specimens. Specimens were categorized into three
groups based on healing complications (good healing group, wound dehiscence group, 3D-PITM exposure group) to
compare differences in the proportions of newly formed bone and newly formed unmineralized bone. Results 1)
Twelve patients were included. Guided bone regeneration failed in one patient, and 3D-PITM exposure occurred in three
patients (exposure rate: 25%). 2) The mean percentage of actual bone formation volume in the 11 successful guided bone
regeneration cases was 95.23%+28.85%. 3) Histomorphometric analysis revealed that newly formed bone constituted
40.35% of the alveolar bone specimens, with newly formed unmineralized bone accounting for 13.84% of the newly
formed bone. Intergroup comparisons showed no statistically significant differences (P>0.05) in the proportions of newly
formed bone or newly formed unmineralized bone between the good healing group and the wound dehiscence group or
the 3D-PITM exposure group. Conclusion 3D-PITM enables effective bone augmentation. Radiographic assessment

demonstrated favorable bone formation volume, while histological analysis confirmed substantial formation of newly

formed mineralized bone within the surgical site.
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Fig 1 3D-PITM design and manufacturing process
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Fig 2 Acquisition of alveolar bone specimens
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Tab 1 Basic information of patients

WS MR FRY AL BRI Terheyden 73! &M/ A

1 % 48 12 12 3/4 7 8

2 S 52 35. 36. 37 35 3/4 7 9
37 3/4 7

3 5 52 21, 22 21 3/4 7 9
22 3/4 %4

4 k'S 50 21, 22 21 3/47 8
22 3/4%Y

5 % 38 21, 22, 23, 24 22 3/47 7
23 3/4 %
24 2/4 %4

6 % 40 24, 25. 26, 27 24 3/4 4 11
26 3/4 %4
27 3/4 74

7 S 49 36, 37 36 3/4 %4 10
37 3/4 %

8 % 28 11, 12, 21, 22 12 3/4 Y 11
22 3/4 7Y

9 5 37 11 11 3/4 %4 10

10 'S 50 11, 12 11 4/4 1 10
12 3/4 7Y

11 S 57 11, 21 11 3/4 1 10
21 3/4

12 5 53 31, 32, 41, 42 32 2/4 74 9
42 2/4 Y
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Tab 2 The occurrence of healing complications
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1 ARG 2 JH B 1 ZTF AT WA i % R - RE4ENEI 0 )G
2 - - -
3 - - -
4 - - -
5 - - -
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; i i} -
3 - _ -
9 ARG 2 A 17 2T A 5 WA S 2 R ARG 3G (R GBRFAR L
10 - RiG4H#E (R -
11 ARG 10 R AN AT R RS S5 2% 57 KI5 42T (R -
12 - - -
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N AR e R R IR VR e L] o 5 FE A R, AR A AR R AR
40.35% (48.44%) 5 MacBeth Z£27 1 2 4t 50 #r &5 IS REN TR E

BEARY G, HSDW 202U RAEREEZR: M 1) HA 2w LR, A5 HE Masson 4L {4,
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A. B: 65§fl; C. D: 1050f; E. F: 11°55fFl; G, H: 1255,
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Fig 3 Soft tissue healing after GBR surgery
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Tab 3 Imaging evaluation results of three-dimensio-

nal bone augmentation volume

e THRIEE SbREE SRR
AR/ mm? AR /mm? T4t /%

1 175 289 165.14
2 573 321 56.02
3 401 380 94.76
4 107 95 88.79
5 583 526 90.22
6 757 696 91.94
7 1025 800 78.05
8 810 754 93.09
9 434 K -

10 1463 833 56.94
11 472 542 114.83
12 491 578 117.72

2) AIAIHE] 225 . Aludden Z52IAJF 57 2 WA
A AHE R g 1 mm/H, B 5 s
[ S22 TFAH P OR [R5 M) A B 8] 119 25 5 1T g
TR AR B E R

3) FHEAREC 225 BEAEAF ST AR A
MECR R b L 40 e 25, HA
VRN BB AR IR, P oA AR X AR 22 i
AR R, s AR ) 340 25 52 i i B X 40
L5 P 5 0 s o R R

AR EAR FLE R R, 114 GBR FAREI)
95 191 S P B AR R 0 el 95.23%:428.85%, 2 4]
3D-PITM 2 5595 51 53 )3k 114.83% F1 117.72%. 5%
GBI, R & A B 101 24 TF ol ik o 2 7 45
R4 IF &4, T 3D-PITM (% GBRAJS AT fig 52 30 il

W REE, RN, FIREARALHL TR
SRR N R AL (16 S hRA . AT fbE
15.06%, #HAERT 1 2.46%) .
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Tab 4 Histomorphometric results

o AR A AL N . AR
7N . N 7 H
e WAt STHAR/ HLE Yy A
N TH A /mm? mm?’ T A /mm? ’ i H/%
1 0.28 1.75 2.75 63.75 15.76
2 0.01 0.3 2.97 10.14 3.68
3 0.06 2.07 5.76 35.93 2.90
4 0.14 0.67 3.45 19.40 20.53
5 0.4 1.08 433 24.97 36.86
6 0.2 5.78 11.3 51.14 3.42
7 0.04 3.46 7.14 48.51 1.02
8 0.35 1.11 2.49 44.76 31.01
9 0.1 0.23 3.89 6.03 40.68
10 0.78 2.84 3.22 88.17 27.34
11 0.23 1.59 7.3 21.71 14.48
12 0.03 0.24 2.16 11.17 13.19
13 0.05 0.72 2.95 24.51 7.09
14 0.86 4.83 6.9 69.97 17.85
15 0.2 1.68 2.09 80.52 12.18
16 0.03 1.09 7.25 15.06 2.46
17 0.1 2.07 2.57 80.58 4.87
18 191 3.24 3.8 85.33 59.05

X R 2 AR AR Y B AR
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A: HEY:f® (x40); B: Masson ¢t (x40); C: Masson4eff (x200), Wik AH L gk it ibid; Ak

AR s BOOFS MR B s LDk R AT 4140 SO R a4 .
K4 BINdEE R E AR A

Fig 4 Alveolar bone specimens from the good healing group

A: HEZ8 (x100); B: Massonef® (x100), MAEFL A H; LLOF LA EEHL: MEF AL
5 3D-PITM # 4 A M B iR A
Fig 5 Alveolar bone specimens from 3D-PITM exposure group
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Tab 5 Results of histomorphometric analysis of intergroup differences between the good healing group and the wound

dehiscence group

YR 215 n TR EL VU o3 A7 1) B WA P
HEE S B0 f & R AF 16 42.2% 21.13%~72.61%
21.0 0.549
(IINE<S 2 29.9% 22.49%~37.34%
HAE AR & fhEa R 16 13.8% 4.57%~22.23% 180 0837
B 1 ZLTF 2 16.7% 9.60%~23.87% ’ ’

* 6 GIORARFASID-PITMEZRHALITEZAEERDH

Results of histomorphometric analysis of intergroup differences between the good healing group and the 3D-

Tab 6
PITM exposure group
HHYUSA 415 n LD P4 434z 17 £ WAH Pl
B A BIO A R A 16 42.2% 21.13%~72.61% 16.5 0.944
NGRS 2 47.8% 31.43%~64.16%
KA 5 L BIO A RAF 16 13.8% 4.57%~22.23% 24.5 0.232
NGRS 2 7.3% 4.89%~9.75%
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A 2 LUK s A LA A S, AR ZE S 95 K 11 S BiAR 5 2 J8 R HE UK X F B 4L
PRBEDAR T AfTEAT R, RIOROTA M, QIR2ROF, 4AEH2OHEREY R, S
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